5-Fluorouracil treatment after irradiation impairs recovery of bone marrow functions.
In mice, persisting radiation-induced growth retardation of hematopoietic tissue suggested that at least part of the surviving stem cells are genetically injured. Additional mitotic stress some time after the radiation insult might remove injured stem cells, thus improving the overall recovery of the irradiated bone marrow. Mice were treated with 5 Gy whole-body gamma irradiation. Two weeks later half of the animals were injected i.v. with 150 mg/kg 5-fluorouracil (5-FU), the other half remained untreated (5 Gy-controls). 2 or 10 weeks later, femoral cellularity and CFU-S content, proliferation ability of transplanted bone marrow and the compartment ratio (CR; ratio of splenic IUdR incorporation at day 3 and number of CFU-S transfused) were determined. Four weeks after 5 Gy and 2 weeks after 5-FU treatment all parameters showed significant impairment of recovery. 12 weeks after 5 Gy and 10 weeks after 5-FU CFU-S and CR were still reduced compared to the 5 Gy-controls. 5-FU treatment of unirradiated mice did not produce permanent effects on the quality of stem cells or the hematopoietic microenvironment. It is concluded, therefore, that an increased proliferation stimulus does not aid in the removal of injured CFU-S and may even impair recovery of bone marrow functions by increasing the proportion of genetically injured stem cells which continue proliferation.